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(54) Information transmission method, information duplication prohibiting method, information 
duplication prohibiting device and information recording medium 



(57) The level of the spectrally spread anti-duplica- 
tion control signal to be superimposed (13-15,192) on 
an information signal such as a video signal is changed 
by using a random number RD generated by a random 
number generation unit (153). Since it is made difficult 



to follow after the change of the level of the spectrally 
spread anti-duplication control signal, elimination of the 
anti-duplication control signal from the information sig- 
nal is made further difficult. This can surely provide the 
anti-duplication control signal to the receiving side. 
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Description 

This invention relates to an information transmis- 
sion method capable of reproducing an information sig- 
nal recorded on a recorded medium, transmitting the 
same together with a duplication prohibiting information, 
receiving the transmitted information signal and limiting 
or prohibiting the information signal from being recorded 
on another recording medium, as well as an information 
duplication prohibiting method, an information duplica- 
tion prohibiting device and an information recording me- 
dium. 

VTRs (Video Tape Recorders) are popular and 
much software which can be played back on VTRs is 
available. Further, playback devices such as digital VTR 
or DVD (Digital Video Disc) have been put to practical 
use recently and high quality video images or sounds 
can be easily enjoyed by playing back them. 

There is, however, a problem that such software 
provided in abundance are duplicated without authori- 
zation and several methods have been utilized for pro- 
hibiting such duplication. 

For example, in a case of using VTRs for outputting 
analog video signals, there is an anti-duplication method 
of utilizing a difference of the ABC (Automatic Gain Con- 
trol) system or a difference of the characteristics of the 
APC (Automatic Phase Control) between a VTR as the 
recording device and a monitor receiver for providing 
video images. 

In a case of utilizing the difference of the AGC sys- 
tem, for example, when the VTR adopts AGC by a pseu- 
do sync signal inserted in the video signal while the mon- 
itor receiver adopts an AGC system not using such a 
pseudo sync signal, a pseudo sync signal at an extreme- 
ly high level is inserted into the video signal supplied 
from the play back VTR to the recording VTR upon out- 
putting the same. 

Further, in a case of utilizing the difference of APC 
characteristic, when the VTR adopts APC due to the 
phase of the color burst signal itself in the video signal, 
while the monitor receiver adopts an APC system differ- 
ent therefrom, the phase of the color burst signal in the 
video signal supplied from the playback VTR to the re- 
cording VTR is partially inverted. 

Thus, the monitor receiver receiving the supply of 
the analog video signal from the playback VTR can nor- 
mally playback the video image free from the effect of 
the pseudo sync signal or the partial inversion of the 
phase for the color burst signal used for the APC. 

Then, the VTR that receives the supply of the ana- 
log video signal inserted with the pseudo sync signal or 
undergoing the phase inversion control to the color burst 
signal as described above and records the signal on the 
recording medium can not conduct normal gain control 
or phase control based on the input signal and can not 
normally record the video signal. Accordingly, even if the 
recorded video signal is played back, normal video im- 
age capable of being viewed can not be played back. 



Further, in a digital VTR or the like used for digitized 
video signals conducts anti-duplication control such as 
prohibition of duplication by adding an ahti-duplication 
control signal comprising, for example, an anti-duplica- 
5 tion control code or a duplication ranking controlling 
code to the video signal as the digital data and recording 
the same on the recording medium. 

In this case, the digital VTR as the play back device 
reads out the video signal, audio signal and anti-dupli- 
cation control signal recorded on the recording medium 
and supplies them as the digital or analog play back sig- 
nal to the digital VTR as the recording device. 

The digital VTR as the recording device extracts the 
anti-duplication control signal from the supplied play- 
back signal, and controls recording for the supplied play 
back signal to the recording medium based on the anti- 
duplication control signal. For example, if the anti-dupli- 
cation control signal contains a duplication prohibition 
code, the digital VTR as the recording device conducts 
control so as not to conduct recording. 

Further, if the anti-duplication control signal con- 
tains a duplication ranking control code, recording is 
controlled in accordance with the ranking control code. 
For example, if the ranking control code is an informa- 
tion for permitting copying only for once, the digital VTR 
as the recording device adds a duplication prohibition 
code and records the video signal and the audio signal 
as the digital data in the recording medium. Accordingly, 
the video signal can not be duplicated by using such a 
duplicated recording medium. 

In the so-called digital connection of supplying the 
video signal, audio signal and anti-duplication control 
signal as digital signals to the digital VTR as the record- 
ing device, when the anti-duplication control signal as 
the digital data is supplied to the digital VTR as the re- 
cording device, the anti-duplication control can be con- 
ducted using the anti-duplication control signal on the 
side of the recording device. 

However, in the analog connection of supplying the 
video signal and audio signal as the analog signals to 
the digital VTR as the recording device (A/D conversion 
is conducted by digital VTR), since the anti-duplication 
control signal is not superimposed on the analog infor- 
mation signal such as the video signal or audio signal, 
when the signals supplied to the recording device is put 
to D/A conversion, the anti-duplication control signal is 
depleted. Therefore, in the case of the analog connec- 
tion, an anti-duplication control signal has to be added 
to the D/A converted video signal or audio signal, which 
deteriorates the video signal or audio signal. 

That is, it is difficult to add the anti<fuplication con- 
trol signal and take out the same in the recording device 
for use in anti-duplication control, without deteriorating 
the D/A converted video signal or audio signal. 

In view of the above, anti-duplication has been con- 
ducted so far in the case of the analog connection by 
adopting the anti-duplication control method utilizing the 
difference of the AGC system or the difference of the 
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APC characteristics between the VTR and the monitor 
receiver as described previously. 

However, the duplication prohibition method by uti- 
lizing the difference of the AGC system or the difference 
of the APC characteristics between the VTR and the 
monitor receiver involve the problem that the video sig- 
nal is recorded normally and anti-duplication can not be 
attained or the played back image on the monitor receiv- 
er is disturbed depending on the AGC system or the 
APC characteristics on the side of the recording device. 
Further, it is troublesome to adopt anti-duplication meth- 
ods between the analog connection and the digital con- 
nection as described above. 

As a method of an anti-duplication method which is 
effective in both of the analog connection and the digital 
connection and does not deteriorate the played back 
video image or sound, a method of spectrally spreading 
the anti-duplication control signal and superimposing 
the same on the video signal has been considered. 

In this system, a PN (Pseudo Random Noise) series 
code, (hereinafter referred to as PN code) used as the 
spreading code is generated at a sufficiently rapid peri- 
od, which is multiplied to the anti-duplication control sig- 
nal, thereby converting the" duplicate control signal 
which is spectrally spread and of narrow band and high 
level into a wide band low level signal giving no unde- 
sired effect on the video signal or the audio signal. Then, 
the spectrally spread anti-duplication control signal is 
superimposed on the analog video signal and then re- 
corded in the recording medium. In this case, the signal 
to be recorded on the recording medium may be either 
the analog signal or digital signal. 

Not in a case of a recording medium in which the 
spectrally spread anti-duplication control signal is su- 
perimposed on the video signal but in a case of a re- 
cording medium in which the anti-duplication control sig- 
nal is recorded together with the video signal by other 
method, the anti-duplicate control signal is extracted 
from the played back signal in the play back device, ap- 
plied with spectral spectrally spread, and superimposed 
on the outputted video signal. 

On the other hand, the recording device conducts 
inverse spectral spread to the video image inputted 
therein by applying phase control so as to generate a 
PN code which is identical with the generation timing 
and the phase with those of the PN code used for the 
spectral spread of the anti-duplication control signal, 
and multiplying the PN code to the video signal super- 
imposed with the spectrally spread anti-duplication con- 
trol signal, thereby taking out the original anti-duplica- 
tion control signal. Then, the duplication control is con- 
ducted based on the anti-duplication control signal tak- 
en out by the inverse spectral spread. 

As described above, since the anti-duplication con- 
trol signal is spectrally spread and superimposed as a 
wide band and low level signal on the video signal, it is 
difficult for those intended to conduct an unauthorized 
duplication to eliminate the superimposed antkfuplica- 



4 

tion control signal from the video signal. 

However, the anti-duplication control signal super- 
imposed by the inverse spectral spread can be detected 
and utilized. Accordingly, the anti-duplication control 

5 signal can be provided together with the video signal re- 
liably to the recording device, while the recording device 
can detect the anti-duplication control signal and con- 
duct duplication control reliably in accordance with the 
detected anti-duplication control signal. 

io By the way, it is theoretically possible, although dif- 
ficult, to eliminate the anti-duplication control signal 
spectrally spread and superimposed on the video signal 
from the video signal as described above. 

For instance, if the spectrally spread anti-duplica- 

15 tion control signal is at a constant level, the video signal 
is received before the supply to the recording device, 
and the spectrally spread anti-duplication control signal 
superimposed on the video signal is detected, for exam- 
ple, by using a sliding correlator. Then, an offset signal 

20 at the same level and of the same phase as those of the 
spectrally spread anti-duplication control signal super- 
imposed on the video signal is generated based on the 
detected anti-duplication control signal, and the gener- 
ated signal is subtracted from the video signal superim- 

25 posed with the spectrally spread anti-duplication control 
signal, thereby enabling to eliminate the anti-duplication 
control signal which is spectrally spread and superim- 
posed on the video signal. 

Then, if the anti-duplication control signal superim- 

30 posed on the video signal is eliminated, duplication of 
the video image which is prohibited to be reproduced is 
possible and it may be considered that unauthorized du- 
plication of the video image can be conducted. 

In view of the above, it is an aim of this invention to 

55 make an anti-duplication control signal which is more 
difficult to eliminate when a spectrally spread anti-dupli- 
cation control signal is transmitted superimposed on the 
information signal, without deteriorating the information 
signal. 

40 According to this invention there is provided an in- 
formation transmission method comprising: 

modulating an anti-duplication control signal for 
prohibiting or permitting duplication of information 
45 signal on a recording medium, into a spectrally 
spread signal changing at the level and 
superimposing the modulated anti-duplication con- 
trol signal on the information signal and transmitting 
the same. 

so 

Further, in the preferred embodiment for the trans- 
mission method described above wherein 

the information signal is a video signal and 
ss a spreading code used for spectral spread of the 
anti-duplication control signal is generated in syn- 
chronization with the video Synchronization signal 
in the video signal. 
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According to the information transmission method 
of this invention as described above, the anti-duplication 
control signal is modulated into a spectrally spread sig- 
nal changing at the level and transmitted being super- 
imposed on the information signal. 

In this case, the level of the spectrally spread anti- 
duplication control signal is changed at random, for ex- 
ample, by using an optional random number. According- 
ly, unless the random number used for the level change 
is known, it can not be recognized how the level of the 
anti-duplication control signal is changed. 

Accordingly, even if it is intended to eliminate from 
the information signal, the anti-duplication control signal 
superimposed on the information signal, it is not possi- 
ble to form a signal for offsetting the spectrally spread 
anti-duplication control signal changing at the level and 
it is further difficult to eliminate the anti-duplication con- 
trol signal superimposed on the information signal. 

On the other hand, the inverse spectral spread 
treatment can be conducted with no significant effect by 
the level change of the anti-duplication control signal 
and without using the random number used for changing 
the level. 

Accordingly, the anti-duplication control signal su- 
perimposed on the information signal is not eliminated 
and the anti-duplication control signal superimposed on 
the information signal can be taken out to surely conduct 
anti-duplication control in accordance with the anti-du- 
plication control signal. 

Further, in the preferred embodiment for the infor- 
mation transmission method of this invention described 
above, if the information signal is a video signal, the 
spread code used for spectral spread is generated, for 
example, in synchronization with a vertical sync signal 
which is a video sync signal in the video signal. 

Thus, also in the receiving side of the video signal 
as the information signal, a spreading code for inverse 
spread can be generated at the same timing with the 
spreading code used for spread. 

Accordingly, the spreading code used for spread 
spectrally spreading the anti-duplication control signal 
superimposed on the video signal as the information sig- 
nal can be rapidly synchronized with the spreading code 
for inverse spread, and the anti-duplication control sig- 
nal superimposed on the video signal can be detected 
rapidly and exactly. 

Exemplary embodiments of the invention are de- 
scribed be tow with reference to the accompanying 
drawings, in which: 

Fig. 1 is a block diagram for explaining an embodi- 
ment of an input device as an information anti-du- 
plication control device according to this invention; 
Fig. 2 is a block diagram for explaining the SS anti- 
duplication control signal generation unit shown in 
Fig. 1; 

Fig. 3 is a block diagram for explaining an example 
of a PN code sequence generation unit of the SS 



6 

anti-duplication control signal generation unit 
shown in Fig. 1: 

Fig. 4 is a block diagram for explaining the informa- 
tion recording device as an information anti-dupli- 
5 cation device according to this invention; 

Fig. 5 is a view for explaining SS anti-duplication 
control signal detection unit of the information re- 
cording device shown in Fig. 5: 
Fig. 6 is a block diagram for explaining another ex- 
io ample of the SS anti-duplication control signal gen- 
eration unit of the information output device as the 
information anti-duplication device; 
Fig. 7 is a block diagram for explaining another em- 
bodiment of the information output device as the in- 
is formation anti-duplication device according to this 
invention; 

Fig. 8 is a block diagram for explaining the timing 
generation unit of the information output device 
shown in Fig. 7; . 
20 Fig. 9 is a view for explaining the PN code sequence 
which is generated synchronized with the vertical 
sync signal in the information output device; 
Fig. 10 is a block diagram for explaining another 
embodiment of the information recording device as 
25 an information anti-duplication device according to 
this invention: and 

Fig. 11 is a block diagram for explaining another em- 
bodiment of the information recording device as an 
information anti-duplication device according to this 
30 invention. 

Description will be made to the information trans- 
mission method, information duplication prohibiting 
method, information duplication prohibiting device, and 

35 information recording medium according to this inven- 
tion, each for their preferred embodiments with refer- 
ence to the drawings. 

A system for prohibiting information duplication 
constituted with an information output device and an in- 

40 formation recording device to be explained below is ap- 
plied with the information duplication prohibiting method 
according to this invention. In the preferred embodiment 
to be explained below, both of the information output de- 
vice (hereinafter simply referred to as an output device) 

45 and the information recording device (hereinafter simply 
referred to as a recording device) are applied to a re- 
cording/playback device of DVD (Digital Video Disc) 
(hereinafter simply referred to as DVD device). For the 
sake of the simplicity of the explanation, description for 

50 the audio signal system will be omitted. 

[First Embodiment] 

Fig. 1 is a view for explaining an output device 10 
55 in the first embodiment. The output device 10 corre- 
sponds to a playback system of a DVD device in this 
first embodiment. 

In Fig. 1 , a disc medium 1 00 is a medium on which 
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digitized video and audio signals are recorded together 
with an anti-duplication control signaJ as an additional 
information. In this case, the medium 100 is a DVD. The 
anti -duplication control signal may be recorded on the 
innermost or outermost TOC (cable of contents)or a 
track area known as the directory, or it may be inserted 
as a separate recording area on a track in which video 
data or audio data is recorded. The example described 
below is for the latter case, in which the anti-duplication 
control signal is read out at the same time as the video 
signal is read out. 

The anti-duplication control signal in this embodi- 
ment is information for prohibiting or permitting duplica- 
tion, or indicating the limit the ranking thereof of video 
signals, and it is added to the video signal. The disc me- 
dium 100 is disposed to the output device 10, and a re- 
corded signal is read out. 

As shown in Fig. 1 , the output device 10 comprises 
a read-out unit 11, decoding unit 12, addition unit 13, 
anti-duplication control signal extraction unit 14, ss (ss: 
abbreviation, here and hereinafter, of Spectral Spread) 
anti-duplication control signal generation unit 1 5, and D/ 
A conversion circuits 191, 192. 

The read-out unit 11 take outs a digital playback vid- 
eo signal component S2 from the signal S1 obtained by 
playing back the information recorded on the disc me- 
dium 1 00, and supplies this to the decoding unit 1 2 and 
the anti-duplication control signal extraction unit 14. 

The decoding unit 12 performs decoding on the 
playback digital video signal component S2, generates 
a digital video signal including vertical sync signal and 
horizontal sync signal, and supplies this to the D/A con- 
version circuit 191 . The D/A conversion circuit 1 91 con- 
ducts D/A conversion of the digital video signal S3 to 
generate an analog video signal S4. The analog video 
signal S3 formed therein is supplied to addition unit 1 83. 

The anti-duplication control signal extraction unit 14 
extracts an anti-duplication control signal S5 from the 
information data sequence of the playback video signal 
component S2 taken out of the read-out unit 11, and 
supplies this to the SS anti-duplication control signal 
generation unit 15. 

TTie SS anti -duplication control signal generation 
unit 15 generates a PN code sequence of a predeter- 
mined code pattern from the top end thereof based on 
a clock signal synchronized with the digital video signal 
on every timing for the supply of reset signal RE and 
spectrally spreading the anti-duplication control signal 
by using the PN code sequence. 

Fig. 2 is a view for explaining the SS anti-duplication 
control signal generation unit 1 5 in this embodiment. As 
shown in Fig. 2, the SS anti-duplication control signal 
generation unit 15 comprises an anti-duplication control 
signal sequence generation unit 151, a PN code se- 
quence generation unit 152, a random number genera- 
tion unit 153 and multiplication units 154, 155. 

As shown in Fig. 2, the anti-duplication control sig- 
nal sequence generation unit 151 is supplied with clock 



signal CLK, anti-duplication control signal S5 and timing 
signal T1 . In this case, The timing signal T1 represents, 
for example, a divisional timing on every 1 bit of anti- 
duplication control signal S5. Then, the anti-duplication 
5 control signal sequence generation unit 1 51 outputs the 
anti-duplication control signal S5 by the number of 
clocks on every 1 bit, thereby generating the anti-dupli- 
cation control signal sequence FS, which is supplied to 
the multiplication unit 155. 
10 The PN code sequence generation unit 1 52 is sup- 
plied with clock signal CLK, enable signal EN, and reset 
signal RE. The enable signal EN is a signal for putting 
the PN code trade generation unit 152 in an operation 
state and the signal is generated in this embodiment 
is when the power source is supplied to the output device 
10 and the signal is supplied to the PN code sequence 
generation unit 152. Further, the reset signal RE is a 
signal, as described previously, for generating the PN 
code sequence having the predetermined code pattern 
from the top end thereof. 

The PN code sequence generation unit 152 is en- 
abled in accordance with the enable signal EN. Then, 
the PN code sequence generation unit 152 generates 
the PN code sequence PS based on the clock signal 
CLK on every supply of the reset signal RE and supplies 
this to the multiplication unit 1 54. 

Fig. 3 is a view showing an example of the PN code 
sequence generation unit 152 shown in Fig. 2. The PN 
code sequence generation unit 152 in this embodiment 
comprises D flip-flop REG1 — REG 15 by the number 
of 15 constituting a 15-step shift register, and EXCLU- 
SIVE OR circuits EX-OR1 — EX-OR5 for calculating op- 
tional tap output of the shift register. The PN code se- 
quence generation unit 152 shown in Fig. 3 is adapted 
to generate a M series code based on the reset signal 
RE, the clock signal CLK and the enable signal EN as 
described above. 

Then, in this embodiment, the PN code sequence 
generation unit 152 generates the M series code for 
generating codes "I" and "0" at random with no locali- 
zation, and the thus generated code °0" is level-changed 
to code "-1 " to generate PN code sequence PS compris- 
ing code "1 " and code "-1 V 

A random number generation unit 153 generates a 
random number RD expressed, for example, by 2 bits 
on every optional timing and supplies this to the multi- 
plication unit 154. The random number RD generated is 
used for changing the power level of the spectrally 
spread anti-duplication control signal at random as will 
be explained later. 

The multiplication unit 1 54 generates a PN code se- 
quence PD in which the level of the PN code sequence 
PS is changed at random by using the random number 
RD and supplies this to the multiplication unit 155. in 
this embodiment, the PN code sequence PS comprises 
code "1 ' and code "-1 ■ as described above. Accordingly, 
it is adapted such that the code "1 " is level changed in 
the positive direction and the code '-1 " is level-changed 
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in the negative direction by the random number RD. 

The multiplication unit 155 spectrally spreading the 
anti-duplication control signal sequence FS by using the 
PN code sequence PD the level of which is changed at 
random. This forms a spectrally spread signal which is 
an anti-duplication control signal adapted to be level 
changed at random and spectrally spread (hereinafter 
referred to as SS anti-duplication control signal) and this 
is supplied to the D/A conversion circuit 192. 

As described above in this embodiment, the PN 
code sequence PD is generated by changing the level 
of the PN code sequence generated at random by the 
PN code sequence generation unit 1 52 by using the ran- 
dom number RD and the level of the anti-duplication 
control signal is changed at random by spectrally 
spreading the anti-duplication control signal by using the 
PN code sequence PD. For this end, the random 
number generation unit 153 described previously gen- 
erates the random number RD on every timing capable 
of changing the level of the PN code sequence PS finely 
enough. 

The D/A conversion circuit 1 92 converts the SS an- 
ti-duplication control signal S6 to the analog SS anti-du- 
plication control signal S7 and supplies this to the addi- 
tion unit 1 3. The addition unit 1 3 forms an analog video 
signal S8 superimposed with the analog SS anti-dupli- 
cation control signal S7 and outputs the signal. 

Then, the analog video signal S8 superimposed 
with the analog SS anti-duplication control signal S7 is 
supplied to a monitor receiver displaying the video im- 
age, a recording device for recording the video signal 
on the recording medium or the like. 

In this case, as described previously, the SS anti- 
duplication control signal S7 superimposed on the video 
signal S8 is adapted such that the level is changed at 
random by using the random number RD. Therefore, it 
can not be recognized how the level of the SS anti-du- 
plication control signal S7 is changed unless the random 
number RD used for changing the level of the SS anti- 
duplication control signal S7 is specified, so that the SS 
anti -duplication control signal S7 can not be eliminated 
from the video signal S8. 

Namely, if a signal quite identical with the SS anti- 
duplication control signal S7 that is superimposed on the 
analog video signal SB is generated and subtracted from 
the analog video signal S8, the SS anti-duplication con- 
trol signal S7 can be eliminated. However, since it can 
not be recognized how the SS anti-duplication control 
signal S7 is changed, it is impossible to generate a sig- 
nal for offsetting the SS anti-duplication control signal 
S7 superimposed on the analog video signal S8. 

Accordingly, it is very much difficult to eliminate the 
SS anti-duplication control signal S7 superimposed on 
the video signal and the SS anti-duplication control sig- 
nal S7 can be provided surely to the monitor receiver, 
the recording device and the like. 

The random number may be generated, for exam- 
ple, by extracting noises generated in the output device 



10 and based on the noises. In summary, any random 
number having no regularity and no reproducibility may 
be used as the random number for changing the level 
of the SS anti-duplication control signal at random. 
5 Further, any random number expressed by 1 or 
more bit may be used for the random number RD to be 
generated and this is not limited to the random number 
expressed by 2 bits as described above. For example, 
if the random number RD is 1 bit, the level of the SS 
anti-duplication control signal may be changed as 0 or 
1 time; orO.Sor 1 time corresponding to 0, 1 forthe value 
of the random number RD expressed by 1 bit. 

That is, if the random number RD comprises 1 bit, 
the level of the SS anti-duplication control signal S7 may 
be changed in accordance with 0, 1 as the value for the 
random number RD. It is not always limited to the case 
where the random number RD comprises 1 bit but the 
level of the SS anti-duplication control signal can also 
be changed by using a predetermined value in accord- 
ance with the value of the random number RD. 

Then, explanations will be made to a recording de- 
vice for recording information upon receiving the supply 
of an output signal from the output device 10 described 
above. 

Fig. 4 is a view for explaining a recording device 20 
used in the information anti-duplication system in this 
embodiment. That is, the recording device 20 corre- 
sponds to the recording system of a DVD device in this 
embodiment. 

The recording device 20 in this embodiment com- 
prises, as shown in Fig. 4, a coding unit 21 , a writing unit 

22, an SS anti-duplication control signal detection unit 

23, a duplication control unit 24 for controlling the per- 
mission/prohibition of duplication and A/D conversion 
circuit 291. Further, disc 200 is DVD to which a video 
signal is written the recording device 20. 

The analog video signal S8 supplied from the output 
device 1 0 is put to A/D conversion by an A/D conversion 
circuit 291 and then supplied as a digital video signal 
S21 to the coding unit 21 and the SS anti-duplication 
control detection unit 23. 

The coding unit 21 , receiving the supply of the dig- 
ital video signal S21 , generates a digital video signal by 
elimination of the video sync signal and coding treat- 
ment, for example, data compression of the digital video 
signal and supplies the signal S22 to the writing unit 22. 

The SS anti-duplication control signal detection unit 
23 has a function as an inverse spectrally spreading 
means of conducting inverse spectral spread and taking 
out the anti-duplication control signal superimposed on 
the digital video signal S21 . 

Fig. 5 is a block diagram for explaining the consti- 
tution of the SS anti-duplication control signal detection 
unit 23 of the recording device 20 in this embodiment. 
As shown in Fig. 5, the SS anti-duplication control signal 
detection unit 23 in this embodiment comprises an SS 
anti-duplication control signal detection control unit 231 , 
a PN code detection unit 232 for detecting the PN code 
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of spectrally spreading the anti-duplication control sig- 
nal, an inversely spreading unit 233 for taking out the 
spectrally spread anti-duplication control signal from the 
supplied digital signal S21 , and a data judging unit 234 
for restoring the anti-duplication control signal taken out 
by the inversely spreading unit 233 into the original anti- 
duplication control signal. 

As shown in Fig. 5, the SS anti-duplication control 
signal detection control unit 231 generates enable sig- 
nal EN Band reset signal RE upon receiving the supply 
of the clock signal CLK synchronized with the digital vid- 
eo signal, supplies them to the PN coding unit 232, to 
control the detection of the PN code spectrally spread- 
ing the anti-duplication control signal. 

The PN code detection unit 232 is formed, for ex- 
ample, by using a sliding correlator. The PN code de- 
tection unit 232 is enabled to operate by the enable sig- 
nal ENB. Then, it generates a PN code sequence on 
every timing corresponding to the reset signal RES, 
based on the clock signal CLK. 

The PN code detection unit 232 detects the PN 
code sequence spectrally spreading the anti-duplication 
control signal by determining the correlation between 
the generated PN code sequence and the PN code se- 
quence spectrally spreading the anti-duplication control 
signal. 

The PN code detection unit 232 supplies , to the sig- 
nal detection control unit 231, signal S31 that indicates 
the result of the determination for the correlation be- 
tween the PN code sequence generated in the PN code 
detection unit 232 and the PN code sequence spectrally 
spreading the anti-duplication control signal. As the re- 
sult of the determination for the correlation between the 
PN code sequence generated by the PN code detection 
unit 232 and the PN code sequence spectrally spread- 
ing the anti-duplication control signal, the signal S31 be- 
comes a high level signal if the correlation is high and 
becomes a low level signal if the correlation is bw 

When the signal S31 indicating the result of the de- 
termination for the correlation is received from the PN 
code detection unit 232 and if the signal is higher than 
a predetermined level, the SS anti-duplication control 
signal detection control unit 231 judges that the PN code 
sequence spectrally spreading the anti-duplication con- 
trol signal and the PN code sequence generated by the 
PN code detection unit 232 are in a synchronized state 
and the PN code sequence spectrally spreading the an- 
ti-duplication control signal is detected. On the contrary, 
if the signal from the PN code detectbn unit 232 is lower 
than the predetermined level, the control unit judges that 
the PN code sequence spectrally spreading the anti-du- 
plication control signal and the PN code sequence gen- 
erated by the PN code detection unit are not synchro- 
nized. 

Then, if the PN code sequence spectrally spreading 
the anti-duplication control signal is not detected in the 
PN code detection unit 232, the phase of the PN code 
sequence generated by the PN code detection unit 232 



is adjusted and the detection for the PN code sequence 
is repeated. 

Further, if the PN code sequence spectrally spread- 
ing the anti-duplication signal is detected in the PN code 

5 detection unit 232, the SS anti-duplication control signal 
detection control unit 231 generates signal CT1 for con- 
trolling the starting timing for the generation of the PN 
code sequence in the inversely spreading unit 233 in 
accordance with the result of the detection of the PN 

to code detection unit 232 and supplies the signal to the 
inversely spreading unit 233. Further, the SS anti-dupli- 
cation control signal detection control unit 231 gener- 
ates signal OT2 for controlling the data judging unit 234 
and supplies the signal the data judging unit 234. 

is The inversely spreading unit 233 has a PN code 
generation unit and a multiplication unit circuit although 
not illustrated. Then, the unit 233 generates a PN code 
sequence in accordance with the clock signal CLK on 
every timing shown by the signal CT1 from the SS anti- 

20 duplication control signal detection control unit 231. 
Then, the unit conducts inverse spectral spread by using 
the generated PN code sequence, takes out the anti- 
duplication control signal converted into a broad band 
and bw level signal ras an original narrow band and high 

25 level signal and supplies the signal to the data judging 
unit 234. 

The data judging unit 234 restores the taken out an- 
ti-duplication control signal S32 and supplies the signal 
to the duplication control unit 24. That is, the data judg- 

30 jng unit 234 judges the content of the duplicatbn control 
indicated by the anti-duplication control signal S32 and 
informs the same to the duplication control unit 24. 

The same PN code generator shown in Fig. 3 used 
in the SS anti-duplication control signal generation unit 

35 1 6 of the output device 1 0 described previously is used 
for the PN code generator for generating the PN code 
sequence in the PN code detection unit 232 and the in- 
versely spreading unit 233 of the SS anti-duplication 
control signal detection unit 23 shown in Fig. 5. 

40 The duplication control unit 24 generates a control 
signal S24 for controlling the writing unit 22 based on 
the result of the judgment from the judging unit 234 and 
supplies the signal to the writing unit 22. The control sig- 
nal S24 controls the permission or prohibition of writing 

45 of the video signal S22 to the disc 200. 

The writing unit 22 writes the digital video signal S22 
into the disc 200 if the control signal S24 from the du- 
plication control unit 24 permits duplication, whereas it 
does not write the digital video signal S22 into the disc 

so 200 if the control signal S24 prohibits duplication. 

Also in the recording device 20 of this embodiment, 
the SS anti-duplication control signal superimposed on 
the video signal S21 supplied to the SS anti-duplication 
control signal detection unit 23 is adapted such that the 

55 level is changed at random. However, only the level 
changes at random but the code pattern or the series of 
the PN code sequence spectrally spreading the SS anti- 
duplication control signal is not changed. 
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Accordingly, in the inverse spectral spread in the in- 
versely spreading unit 233 of the SS anti-duplication 
control signal detection unit 23, there is no significant 
effect on the change of the level of the SS anti-duplica- 
tion control signal and the anti-duplication control signal 
superimposed on the video signal 28 can be detected 
by conducting the inverse spectral spread by using the 
same PN code sequence as the PN code sequence PS 
before the random level change. 

The recording device 20 in this embodiment can de- 
tect the anti-duplication control signal superimposed on 
the video signal by the inverse spectral spread and can 
conduct anti-duplication control to the supplied video 
signal in accordance with the detected anti-duplication 
control signal. 

Further, as described previously, it is not necessary 
to distinguish the random number for the random 
number RD used in the output device 1 0 or reproduce 
the same in the recording device 20. As can be seen 
from this, an optional random number can be used for 
the random number RD used in the output device 10. 

Further, since it is neither necessary for the repro- 
duction of the random number RD used, various random 
numbers can be used also in the output device 10. 

[Modified Embodiment of SS anti-duplication Control 
Signal Generation Unit 15 of the Output Device 10] 

In the previous embodiment, it has been explained 
that the SS anti-duplication control signal generation 
unit 15 has a constitution shown in Fig. 2, but this is not 
restricted only thereto. For instance, a multiplication unit 
256 may be disposed to the succeeding stage of the 
multiplication unit 154 as shown in Fig. 6 instead of the 
multiplication unit 155 shown in Fig. 2. In Fig. 6, each of 
the units other than the multiplication unit 1 56 is identical 
with each of the corresponding units in the SS anti-du- 
plication control signal generation unit 15 shown in Fig. 
2. 

In this case, anti-duplication control signal se- 
quence FS is spectrally spread by the PN code se- 
quence PS in the multiplication unit 154 to generate SS 
anti-duplication control signal SK. Then, the SS anti-du- 
plication control signal SK and the random number RD 
from the random number generation unit 153 are sup- 
plied to the multiplication unit 156. In the multiplication 
unit 156, the level of the SS anti-duplication control sig- 
nal SK is changed at random by the random number 
RD, to generate SS anti-duplication control signal S6. 

As described above, the level of the spectrally 
spread anti-duplication control signal SK may be 
changed at random by using the random number RD. 

Further, the random number RD may be multiplied 
to the anti-duplication control signal sequence FS gen- 
erated by the anti-duplication control signal sequence 
generation unit 151. 

Further, it may be adapted also such that the level 
of the SS anti-duplication control signal is not changed 



in the SS anti-duplication control signal generation unit 
15 of the output device 10, but the SS anti-duplication 
control signal is put to D/A conversion by the D/A con- 
version circuit 1 92 shown in Fig. 1 and then the level of 

5 the analog SS anti-duplication control signal S7 may be 
changed at random by using the random number RD. 

The random number generation unit 153 shown in 
Fig. 6 is identical with the random number generation 
unit 153 shown in Fig. 2. which generates a random 

10 number with no regularity and no reproducibility. 

[Second Embodiment) 

Fig. 7 is a view for explaining an output device 30 
is of the second embodiment. The output device 30 corre- 
sponds to a playback system of a DVD device like that 
the output device 10 in the first embodiment described 
previously. 

Further, as shown in Fig. 7, each of the units of the 
output device 30 in the second embodiment is identical 
with each of corresponding units of the output device 10 
in the first embodiment described previously, including 
the disc 100, excepting for an anti-duplication control 
signal extraction unit 34, an SS anti-duplication control 
signal generation unit 35, a timing generation unit 36 
and a D/A conversion circuit 193. 

Then, the anti-duplication control signal extraction 
unit 34, the anti-duplication control signal generation 
unit 35 and the D/A conversion circuit 1 93 of the output 
device 30 have the same functions as those of the anti- 
duplication signal extraction unit 14, the anti-duplication 
signal generation unit 15 and the D/A conversion circuit 
192 of the output device 10 previously described refer- 
ring to Fig. 1 , but they are different from each of the cor- 
responding units of the output device 10 shown in Fig. 
1 in that they operate upon receiving the supply of the 
timing signal from the timing generation unit 36. 

In the output device 30 of the second embodiment, 
the timing generation unit 36 receives the supply of an- 
alog video signal S4 and generates a clock signal or var- 
ious kinds of timing signals using the video sync signal 
in the analog video signal S4 as a reference signal. 

Fig. 8 is a block diagram for explaining the timing 
generation unit 36. As shown in Fig. 8, the timing gen- 
eration unit 36 comprises a reference timing detection 
unit 361 , a PLL circuit 362 and a timing signal generation 
unit 363. 

The reference timing detection unit 361 extracts the 
video sync signal as a reference timing signal from the 
supplied analog video signal S4. In this embodiment, 
since the vertical sync signal is used as the reference 
timing signal, the reference timing detection unit 361 ex- 
tracts vertical sync signal S41 and supplies the signal 
to the PLL circuit 362 and the timing signal generation 
unit 363. 

The PLL circuit 362 generates clock signal CLK1 
synchronized with the vertical sync signal S41 and sup- 
plies the signal to each of the processing units such as 
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a timing signal generation unit 363, the anti-duplication 
control signal extraction unit 34, the anti-duplication 
control signal generation unit 35 and the D/A conversion 
circuit 193. 

The timing signal generation unit 363 generates 
and outputs reset signal RE1 and various kinds of timing 
signals based on the vertical sync signal S41 and the 
clock signal CLK1 . In this second embodiment, the reset 
signal RE1 is generated as a signal synchronized with 
the vertical sync signal and having 1 vertical interval as 
1 period. 

The anti-duplication control signal extraction unit 34 
extracts the anti-duplication control signal S5 from the 
information data sequence of the playback video signal 
component S2 and supplies the extracted signal to the 
SS anti-duplication control signal generation unit 35. 

The SS anti-duplication control signal generation 
unit 35 has a function as a spectrally spreading means 
and generates SS anti-duplication control signal S6 by 
spectrally spreading the anti-duplication control signal 
S5. 

In the second embodiment, the SS anti-duplication 
control signal generation unit 35 has the same constitu- 
tion as the SS anti-duplication control signal generation 
unit 15 described previously with reference to Fig. 2. 
Therefore, the SS anti-duplication control signal gener- 
ation unit 35 will be explained below as having the con- 
stitution shown in Fig. 2. 

To the SS anti-duplication control signal generation 
unit 35 in the second embodiment, the reset signal RE1 
and the clock signal CLK1 generated by the timing gen- 
eration unit 36 are supplied as the signals correspond- 
ing to the reset signal RE and the clock signal CLK used 
in the SS anti-duplication control signal generation unit 
15 of the first embodiment. 

With the constitution described above, the PN code 
sequence generation unit 1 52 of the SS anti-duplication 
control signal generation unit 35 generates, as shown 
in Fig. 9 using the vertical sync signal (Fig. 9A) as a ref- 
erence signal and based on reset signal RE1 having 1 
vertical interval as 1 period (Fig 9B) and clock signal 
CLK1 synchronized with the vertical sync signal, the PN 
code sequence PS (Fig. 9C) on every 1 vertical interval 
for 1 period from the top end thereof. 

Then, the PN code sequence PD is generated by 
changing the level of the PN code sequence PS on eve- 
ry 1 vertical interval at random by the random number 
PD from the random number generation unit 1 53. When 
the anti-duplication control signal sequence FS is spec- 
trally spread by using the PN code sequence PD, SS 
anti-duplication control signal S6 changed at random for 
the level is generated by spectrally spreading the anti- 
duplication control signal sequence FS using the PN 
code sequence PD. 

As described above, the output device 30 of the 
second embodiment generates the spreading PN code 
sequence PS used for spectral spread on every 1 ver- 
tical interval. Then, the anti-duplication control signal S6 



changed at random for the level is generated by using 
the PN code sequence PS generated on every 1 vertical 
interval and the random number RD. 

Then, the generated SS anti-duplication control sig- 
5 nal S6 is put to D/A conversion like that in the output 
device 10 of the first embodiment described previously 
to generate the analog SS anti-duplication control.signal 
S7, which is superimposed on the analog video signal 

54 to form the output video signal S8, which is supplied 
10 to a monitor receiver or a recording device. 

As described above, in the output device 30 of the 
second embodiment, the anti-duplication control signal 
S6 is generated by spectrally spreading the anti-dupli- 
cation control signal using the PN code sequence gen- 
75 erated on every 1 vertical interval, and the level of the 

55 anti-duplication control signal S6 is changed at ran- 
dom by using the random number RD. 

Accordingly, also in the output device 30 of the sec- 
ond embodiment, it is difficult to follow after the change 
of the level of the SS anti-duplication control signal S6 
and it is extremely difficult to eliminate the SS anti-du- 
plication control signal superimposed on the video sig- 
nal from the video signal. Further, the PN code se- 
quence used for spectral spread is generated on every 
1 vertical interval as described above. This can conduct 
inverse spectral spread rapidly and exactly as will be 
detailed later. 

In the output device 30 of the second embodiment, 
the SS anti-duplication control signal generation unit 35 
is riot restricted to the constitution described previously 
with reference Fig. 2 but the anti-duplication control sig- 
nal generation unit of the constitution described previ- 
ously with reference to Fig. 6 may also be used. 

Then, description will be made to a recording device 
of receiving the supply of the output signal from the out- 
put device 30 described above and recording the infor- 
mation. 

Fig. 10 is a view for explaining the recording device 
40 used in the system for prohibiting information dupli- 
cation in the second embodiment. That is, the recording 
device 40 in this embodiment corresponds to a record- 
ing system of a DVD device. 

The recording device 40 in this embodiment, as 
shown in Fig. 10, has the same constitution as the cor- 
responding units in the recording device 20 of the first 
embodiment described previously including the disc 
200, except for an SS anti-duplication control signal de- 
tection unit 43 and a timing generation unit 25. 

As described previously, in the output device 30 of 
the second embodiment, the PN code sequence PS is 
generated in synchronization with the vertical sync sig- 
nal in the video signal and based on the reset signal RE1 
having 1 vertical interval as 1 period, and the anti-dupli- 
cation control signal sequence FS is spectrally spread 
by using the PN code sequence in which the level of the 
PN code sequence PS is changed at random. 

Accordingly also in the recording device 40, the in- 
versely spreading PN code sequence for inverse spread 
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can be generated easily at the same timing as the PN 
code sequence PS for spread, by generating the PN 
code sequence for inverse spread used for the inverse 
spectral spread on every 1 vertical interval, based on 
the vertical sync signal in the video signal supplied from 
the output device 30. 

In the recording device 40 of the second embodi- 
ment, a reset signal for controlling the starting time for 
the generation of the PN code sequence for inverse 
spread is generated by the timing generation unit 25 and 
the reset signal is supplied to the SS anti-duplication 
control signal detection unit 43. 

The timing generation unit 25 of the recording de- 
vice 40 is constituted in the same manner as the timing 
generation unit 34 of the output device 30 described pre- 
viously with reference to Fig. 8 and the unit generates 
a reset signal for controlling the starting time for the gen- 
eration of the inversely spreading PN code sequence 
and a clock signal synchronized with the vertical sync 
signal and supplies them to the SS anti-duplication con- 
trol signal detection unit 43. 

In this case, the reset signal obtained from the tim- 
ing generation unit 25 is a signal corresponding to the 
reset signal RE1 used in the SS anti-duplication control 
signal generation unit 36 of the output device 30, which 
is a vertical period signal. Accordingly, the reset signal 
obtained from the timing generation unit 25 is a signal 
synchronized with the reset signal RE1 and can be used 
as a signal for the generation of the inversely spreading 
PN code sequence from the top end thereof. 

The SS anti-duplication control signal detection unit 
43 generates the PN code sequence based on the tim- 
ing signal including the reset signal from the timing gen- 
eration unit 24 and conducts inverse spectral spread as 
described previously, restores the anti-duplication con- 
trol signal superimposed on the digital video signal S21 
from the A/D conversion circuit 291 and supplies the 
same to the duplication control unit 24. 

As described above, the recording unit 40 of the 
second embodiment conducts spectral spread and in- 
verse spectral spread using the PN code of the vertical 
period. Accordingly, since the recording unit 40 can eas- 
ily generate the PN code sequence by generating the 
reset signal synchronized with the vertical sync signal, 
the inverse spectral spread can be conducted rapidly 
and the anti-duplication control signal superimposed on 
the spectrally spread video signal can be detected rap- 
idly. 

Further, in the same manner as in the first embod- 
iment, the SS anti-duplication control signal which is 
spectrally spread and in which the level is changed at 
random is superimposed on the video signal supplied 
from the output device 30. Therefore, it is possible in the 
recording device 40 to detect the anti-duplication control 
signal which is spectrally spread, changed at random 
for the level and superimposed on the video signal and 
conduct anti-duplication control to the supplied video 
signal based on the detected anti-duplication control 



signal, but it is extremely difficult to eliminate the super- 
imposed anti-duplication control signal from the video 
signal. 

It is of course difficult, also in the course of trans- 

s mitting the video signal from the output device 30 to the 
recording device 40, to eliminate the SS anti-duplication 
control signal superimposed on the video signal. 

In the output device 30 described previously with 
reference to Fig. 7, it is explained that the timing gener- 

10 ation unit 36 receives the supply of the analog video sig- 
nal S4 after D/A conversion, extracts the vertical sync 
signal as the reference signal and generates various 
kinds of timing signals but the unit may also be consti- 
tuted such that it receives the supply of the digital video 

is signal S3 before D/A conversion, extracts the vertical 
sync signal as the reference signal from the digital video 
signal S3 and generates various kinds of timing signals 
and the clock signal. 

Further, in the recording device 40 previously de- 

20 scribed with reference to Fig. 10, the timing generation 
unit 25 is adapted such that it receives the supply of the 
digital video signal S21 after A/D conversion and gen- 
erates various kinds of timing signals, but it may be also 
adapted such that it receives the supply of the analog 

25 video signal SB before A/D conversion, extracts the ver- 
tical sync signal as the reference signal from the analog 
video signal S8 and generates the timing signal S25 and 
the clock signal CLK1. 

As described previously, the spreading and inverse- 

30 (y spreading PN code sequences are generated not only 
on every 1 vertical interval but also generated on every 
plurality of vertical intervals such as on every 2 vertical 
intervals or on every 4 vertical interval. Alternatively, 
they may be generated on every 1 divisional interval or 

35 on every plurality of divisional intervals by dividing 1 ver- 
tical interval into a plurality of divisions, such as on every 
1/2 vertical interval or 1/4 vertical interval. 

Further, the video sync signal is not restricted only 
to the vertical sync signal but the horizontal sync signal 

40 may also be used. Also in this case, the spreading and 
inversely spreading PN code sequences may be gener- 
ated on every plurality of horizontal intervals or may be 
generated on every 1 divisional interval or on every plu- 
rality of divisional intervals by dividing the horizontal in- 

45 terval into a plurality of divisions. 

Further, while M series PN code is used in the pre- 
vious embodiment but it is not restricted only thereto and 
various kinds of spreading codes such as those of Gold 
code series may also be used. 

so 

[Third Embodiment] 

Further, spectrally spread anti-duplication control 
signal may be superimposed on the video signal with no 
55 addition of information for anti-duplication control and 
can be recorded on the recording medium. In this case, 
if the spectrally spread anti-duplication control signal 
changed at random at the level, superposed on the vid- 
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eo signal and recorded in the recording medium, an ef- 
fective anti-duplication control is possible since the anti- 
duplication control signal can not be eliminated easily. 

Fig. 11 is a view for explaining an example of a re- 
cording device for recording video signals as the infor- 
mation signal to a recording medium. 

A recording device 50 shown in Fig. 11 receives 
supply of analog video signal S51 from a supply source 
60 of a video signal, for example, a playback device or 
a receiving device for a video signal or a video camera 
and supplies the signal to an A/D conversion circuit 51 
and a timing generation unit 55. 

The A/D conversion circuit 51 converts an analog 
video signal S51 into a digital video signal S52 and sup- 
plies the signal to a coding unit 52. The coding unit 52 
generates digital video signal S53 for recording in the 
same manner as the coding unit 21 of the recording de- 
vice 20 described previously and supplies the signal to 
the addition unit 54. 

The timing generation unit 55 is identical with the 
timing generation unit 25 of the recording device 20 de- 
scribed previously, and generates various kinds of tim- 
ing signals and clock signal based on the video sync 
signal contained* in the analog video signal S51 , and 
supplies them to the SS anti-duplication control signal 
generation unit 57. 

The anti-duplication control signal generation unit 
56 generates anti-duplication control signal S54 to be 
superimposed on the video signal recorded in the disc 
300 and supplies the signal S54 to the SS anti-duplica- 
tion control signal generation unit 57. 

The SS anti-duplication control signal generation 
unit 57 is constituted in the same manner as the SS anti- 
duplication control signal generation unit 1 5 of the out- 
put device 10 previously described with reference to Fig. 
2. The unit spectrally spreads the anti-duplication con- 
trol signal S54, changes the power level thereof at ran- 
dom by using a random number to generate SS anti- 
duplication control signal S55 and supplies the signal to 
the addition unit 53. 

The addition unit 53 adds the SS anti-duplication 
control signal S55 to the digital video signal S53 and 
supplies the same to the writing unit 54. The writing unit 
54 records the supplied digital video signal S56 to the 
disc 300. Thus, it is possible to prepare a recording me- 
dium recording therein a video signal superimposed 
with the anti-duplication control signal which is spectral- 
ly spread and changed at random for the level. 

In a case of the recording medium having the video 
signal recorded therein previously superimposed with 
the anti-duplication control signal which is spectrally 
spread and changed at random for the level, the output 
device has no requirement, for example, taking out of 
the anti-duplication control signal, spectral spread, level 
change, superimpose of the spectrally spread anti-du- 
plication control signal on the video signal as in the case 
of the output device 10 described previously. That is, in 
a playback device of playing back the recording medi- 



um, a video signal superimposed with the anti-duplica- 
tion control signal which is spectrally spread and 
changed at random for the level is played back by ap- 
plying the playing back treatment for the video signal 
5 from the recording medium. 

In the recording device 20 in this case, inverse 
spectral spread is conducted by using the PN code se- 
quence started for generation on every identical timing 
with that of the PN code sequence used for spectrally 
spreading the anti-duplication control signal superim- 
posed on the video signal previously recorded in the re- 
cording medium as described above, by which it is pos- 
sible to detect the anti-duplication control signal which 
is spectrally spread and superimposed on the video sig- 
nal and to conduct anti-duplication control based on the 
detected anti-duplication control signal. 

In the embodiment described above, the output de- 
vice 10, 30 and the recording device 20, 40 are ex- 
plained as the DVD device but they are not restricted 
only thereto. For instance, this invention is applicable 
also to the playback device or the recording device of 
the video disc or video CVD. That is, this invention is 
applicable to any of analog equipments such as analog 
VTR and digital equipments such as DVD device. ™ 
Further, in the previous embodiment, while the anti- 
duplication control device is explained in a case of the 
DVD playback device or recording device, it not restrict- 
ed only to the playback device or recording device. For 
example, this invention is also applicable to a case of 
applying the information output device to the output de- 
vice of a television signal on the broadcasting station, 
and transmitting the television signal while superimpos- 
ing the spectrally spread anti-duplication control signal 
to the television signal to be transmitted. Then, the re- 
ceiving side can take-out the anti-duplication control sig- 
nal sequence superimposed on the video signal by con- 
ducting inverse spectral spread and conduct anti-dupli- 
cation control for the video signal based on the anti-du- 
plication control signal. 

This invention is of course applicable to the video 
output or receiving device in a case of transmitting an- 
alog video signals by way of a cable as in a cable tele- 
vision. 

Further, in the embodiment described previously, 
the information signal to be transmitted has been ex- 
plained as the video signal but the signal is not restricted 
only to the video signal. For example, this invention is 
applicable also to a case of transmitting, for example, 
audio signals or data. 

As has been described above, according to the in- 
formation transmission method, the information duplica- 
tion prohibiting method, the information duplication pro- 
hibiting device, and the information recording medium 
of this invention, the level of the anti-duplication control 
signal to be superimposed on the image signal can be 
changed at random by using the random number. This 
makes it extremely difficult to remove the anti-duplica- 
tion control signal which is spectrally spread and super- 
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imposed on the information signal from the information 
signal in the course of the transmission or at the desti- 
nation of the transmission of the information signal. Ac- 
cordingly, since the anti-duplication control signal 
can'be supplied reliably to the destination of the trans- 
mission, as well as the anti-duplication control for the 
information signal can be conducted reliably based on 
the anti-duplication control signal. 



Claims 

1 . An information transmission method comprising the 
steps of: 

modulating an anti-duplication control signal, 
for prohibiting or permitting duplication of infor- 
mation signal on a recording medium, into a 
spectrally spread signal having a changing lev- 
el; and 

superimposing the modulated anti-duplication 
control signal on the information signal and 
transmitting the same. 

2. A method according to claim 1 , wherein: 

the information signal is a video signal; and 
a spreading code used for spectrally spreading 
the anti-duplication control signal is generated 
in synchronization with the video synchroniza- 
tion signal in the video signal. 

3. A method of prohibiting information duplication by 
superimposing an anti-duplication control signal on 
an information signal and transmitting the same, re- 
ceiving the information signal and controlling the 
duplication of the information signal in accordance 
with the anti-duplication control signal superim- 
posed on the information signal, wherein the meth- 
od comprises the steps of: 

transmitting the anti-duplication control signal 
and the information signal according to the 
method of claim 1 or 2; 

receiving the information signal superimposed 
with the anti-duplication control signal and de- 
tecting the anti-duplication control signal super- 
imposed on the information signal, and 
controlling the duplication of the information 
signal based on the detected anti-duplication 
control signal. 

4. An information output device for superimposing an 
anti-duplication control signal on an information sig- 
nal and outputting the same, wherein the device 
comprises: 

a spectrally spread signal generation means 



which is supplied with an anti-duplication con- 
trol signaJ for the information signal to obtain a 
spectrally spread signal having a changing lev- 
el and 

s means for superimposing the spectrally spread 

signal generated by the spectrally spread sig- 
nal generation means on the information signal. 

5. A device according to claim 4, wherein the spectral- 
io fy spread signal generation means comprises: 

a spreading code generation means for gener- 
ating a spreading code used for spectral 
spread; 

f5 a random number generation means for gener- 

ating a random number; 
a level changing means for the spreading code 
for changing the level of the spreading code 
generated by the spreading code generation 
20 means by using the random number generated 

by the random number generation means; and 
a spectrally spreading means for spectrally 
spreading the anti-duplication control signal by 
using the spreading code changing at the level. 

25 

6. A device according to claim 4, wherein the spectral- 
ly spread signal generation means comprises: 

a spreading code generation means for gener- 
30 ating a spreading code used for spectral 

spread; 

a spectrally spreading means for spectrally 
spreading the anti-duplication control signal by 
using the spreading code generated by the 
35 spreading code generation means; 

a random number generation means for gener- 
ating a random number; and 
a level changing means for changing the level 
of the spectrally spread anti-duplication control 
40 signal by using the random number generated 

by the random number generation means. 

7. A device according to claim 4, 5 or 6, wherein the 
information signal is a video signal, and 

45 the spreading code for spectrally spreading 

the anti-duplication control signal is generated in 
synch ronization with a video sync signal in the video 
signal. 

so 8. An information recording device for superimposing 
an anti-duplication control signal on an information 
signal and recording the same on a recording me- 
dium, wherein the device comprises: 

55 an information output device according to claim 

4, 5, 6 or 7; and 

a writing means of receiving the supply of the 
information signal superimposed with the spec- 
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trally spread signal from the superimposing 
means and recording the same on the record- 
ing means. 

A system for prohibiting duplication of information s 
having an information output device for outputting 
an information signal superimposed with an anti-du- 
plication control signal, and an information receiv- 
ing device of receiving the information signal and 
conducting anti-duplication control of the infomna- 10 
tion signal based on the anti-duplication control sig- 
nal superimposed on the information signal; where- 
in 

the information output device is according to is 
any one of claim 4, 5, 6 or 7; and 
the information receiving device comprises: 
a detection means for detecting the anti-dupli- 
cation control signal superimposed on the re- 
ceived information signal, and 20 
an anti-duplication control means for control- 
ling the duplication of the information signal, 
based on the anti-duplication control signal de- 
tected by the detection means. v 
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10. A system according to claim 9, wherein 



the information output device comprises: 
a spreading code generation means for gener- 
ating a spreading code in synchronization with 30 
the video synchronization signal in the video 
signal and 

the information receiving device comprises: 
a spreading code generation means for gener- 
ating a spreading code for inverse spread used 3$ 
in the detection means in synchronization with 
the video signal in the received video signal and 
at the same timing as the spreading code used 
for the spread to the video synchronization sig- 
nal. 40 

11. An information recording medium in which an infor- 
mation signal superimposed with an anti-duplica- 
tion control signal is recorded, wherein 

45 

the anti-duplication control signal for the infor- 
mation signal is modulated into a spectrally 
spread signal having a changing level, and 
the modulated anti-duplication control signal is 
superimposed on the information signal. 50 

12. A medium according to claim 11 , wherein 

the information signal is a video signal; and 
the spreading code for spectrally spreading the ss 
anti-duplication control signal is synchronized 
with the video synchronization signal in the vid- 
eo signal. 
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